Introduction
Access to health care refers to the timely use of health services to achieve the best possible outcomes, 1 or the ease with which an individual can obtain needed medical services. 2 A broader definition identifies the following dimensions of access: availability (distances and travel mode to facilities), acceptability (reasons for provider choice, including reasons for delayed care) and affordability. 3 Utilisation of healthcare services is an important determinant of health and has particular relevance as a public health and development issue in low-income countries. 4, 5, 6, 7 In fact, utilisation of healthcare services for the most vulnerable and underprivileged populations has been recommended by the World Health Organization as a basic primary healthcare concept. 8 Healthcare should ideally be universally accessible without barriers based on affordability, physical accessibility or acceptability of services. 7, 9 In many parts of sub-Saharan Africa, healthcare services remain out of reach for significant proportions of the populace. More than 50% of the populace does not have access to modern healthcare facilities. 10 Many African national health systems are under stress because of weakening human resource capacity and financing constraints. 11 The public sector, which is the main provider of healthcare services in most rural areas of Africa, is beset by problems such as lack of equipment and shortages of essential consumables. 12 Provision of emergency and essential healthcare interventions that are simple but vital is hindered by lack of adequate personnel. 13 Alarmingly, in many countries functioning hospital services simply do not exist or cannot be reached.
14 Cultural and educational factors may obscure recognition of illness and benefits from health care.
As a result, many patients with health problems that are routinely treatable in high-income countries never reach a health facility, present late or are treated in a facility with inadequate human or physical resources. 16 Many deaths still occur for reasons that could have been avoided by provision of simple appropriate care at the right time. 17 Driven by a health agenda that supports the UN Millennium Development Goals, efforts are underway across Africa to improve access to health care and reduce barriers to service uptake. 18, 19 Although several health initiatives have improved delivery of selected health interventions, other priority interventions still have unacceptably low coverage. 20, 21, 22, 23 Modern study of healthcare use and access has shifted from an individual-level focus to a combination of the individual, the healthcare system, the external environment and the effects that each has on the others.
The Andersen Model, which was applied in this study, lists three groups of determinants of healthcare access and utilisation: predisposing, enabling and need factors. 24 Predisposing factors are the sociocultural characteristics of individuals that exist prior to their illness and include demographic factors, health beliefs and social structure. Enabling factors encompass the logistical aspects of obtaining care and include means and know-how to access healthcare services, income, health insurance, a regular source of care, travel, extent and quality of social relationships, available health facilities and personnel and waiting time. Need factors are the most immediate cause of health service use resulting from health problems that generate the need for healthcare services.
Among many Kenyan rural communities, availability of health services is seriously constrained and provision of essential care is limited. Even with the increase in health work force and the number of hospital beds, in-patient health service inequalities persist. 25 Key health impact indicators, for example maternal and under-5 mortality ratios, suggest a decline or stagnation in health status. While this stagnation may be attributable to the high disease burden because of existing and new conditions as well as inadequate response in addressing the disease burden, the health impact indicators also suggest wide disparities in patients' access to in-patient healthcare services across the country. 25, 26 Previous studies carried out in Kenya on access to health care have emphasised on income and healthcare-associated costs as the main barriers to the use of healthcare services. 27 However, there is a dearth of evidence on how other factors influence timely use of in-patient healthcare services. Furthermore, reliable routine data do not exist in Kenya on which to base strategies and targets for reducing inequalities in timely access to in-patient healthcare services.
In order to bring about improvements in health in the communities served by the Webuye District hospital, where cases of late presentation are still rampant, it is essential to understand the demographics of those currently using the facilities that are available, at what time after the onset of illness they seek care as well as ascertain determinants of timely access to in-patient care. Information acquired from this study will be useful in similar practice settings in Africa.
Research question
What factors influence time of access of in-patient healthcare services at the Webuye District hospital?
Aim
To identify factors affecting time of access of in-patient healthcare services at a rural district hospital in Kenya.
Specific objectives
• Establish the first health seeking actions taken by patients on falling sick.
• Determine factors associated with the use of in-patient healthcare services at Webuye District hospital. • Determine the relationship between these factors and the time of presentation at Webuye District hospital.
Research methods and design

Study design
This was a cross-sectional, comparative, hospital-based survey.
Study setting
Webuye District hospital is located along the EldoretMalaba Highway in Bungoma County, Western Kenya. It is a 226-bed hospital, with approximately 150% bed occupancy rates and a catchment population of close to 250,000 persons. 28 It is also a referral institution for surrounding districts.
Study population
Patients admitted to the wards were enrolled in the study. The minimum sample size was calculated using the Taro Yamane formula 29 for sample size determination for estimating proportion in a finite population.
Where n = Minimum required sample size. N = Finite population -Yearly average of ten thousand in-patients. Consecutive sampling technique was used where every admitted patient meeting the inclusion criteria and consenting to participate in the study was enrolled. This was carried out until the sample size was achieved. Consecutive sampling was justified by the absence of a sampling frame and the fact that these patients did not have unique identities or characteristics. 
Inclusion criteria
Data collection
The data collection tool was a self-designed questionnaire (Appendix 1) based on the conceptual framework of the Andersen Model. Input of physicians who were knowledgeable and experienced in hospital systems management was sought to ascertain the content validity of the questionnaire. Prior to commencement of the main study, a pilot study involving 40 patients was carried out among in-patients to identify areas of ambiguity in language used, ascertain ease of administration and confirm accuracy of the study methodology. Questions touching on health insurance and income (enabling factors) were omitted from the questionnaire owing to difficulty in eliciting these responses and the fact that most respondents did not have insurance or a regular income. Four research assistants were recruited by the Principal Investigator and trained on the objectives of the study, administration of the questionnaire and obtaining informed consent.
The questionnaire was interviewer-administered to enrolled respondents during their hospital stay. The research assistants explained all the questions to the respondents and filled in the questionnaires during the interviews. Data were collected between 1 March and 30 April 2009. Monitoring and supervision of the research process and its progress was undertaken by the Principal Investigator to ensure adherence to research protocol and quality. Data were checked for completeness and coded by the Principal Investigator. Entry was performed in EpiData and later exported to SPSS V.12.01 for statistical analysis.
Data analysis
The independent variables of interest were age, gender, marital status, level of education, occupation, perception on the cause of illness (all predisposing factors); time to hospital, cost of transportation to hospital, means of transportation, concerns when coming to hospital (all enabling factors); decision to come to hospital and reasons for coming to hospital (need factors). The primary outcome measure was the duration of illness at the time of presentation to the hospital.
Frequency tables and measures of central tendency [median and interquartile range (IQR)] were generated for the demographic characteristics (i.e. marital status, education, occupation) of the patients or guardians of the patients when minors were involved.
The median and interquartile range were used as measures of central tendency and spread, respectively, instead of the mean owing to the nonparametric distribution of the data and the presence of extreme values (outliers) to which the mean is extremely sensitive.
Chi-square test was used to test for association between the categorical variables (i.e. gender, marital status, level of education, occupation, means of transportation, decision to go to the hospital, perception on cause of illness, concerns when coming to hospital, reason for coming to hospital) and grouped time between onset of illness and presentation at the hospital. Mann-Whitney-Wilcoxon rank sum test was used to test for association between medians of continuous variables (i.e. age, time to hospital, etc.) and time between onset of illness and presentation at the hospital. Controlling for confounders, adjusted odds ratios by binomial logistic regression was used to identify factors significantly associated with duration of illness at the time of presentation to the hospital. A p-value of less than 0.05 was considered statistically significant.
Ethical considerations
Written, informed consent was sought from all respondents who included guardians of minors and patients who were unable to give consent. Respondents were assured that all information obtained was to be treated in the strictest confidence and was to be used for study purposes only. Access to the data obtained was limited to the interviewer and Principal Investigator. 
Results
In total, 398 respondents were enrolled, of which 115 were minors (17 years of age and below) who were brought to the hospital by their guardians. Of the 115 minors, 85 (84%) were children aged below 5 years. The median age (IQR) of all the respondents was 24 (11.5, 35.3); the youngest patient was a new-born while the oldest was 85 years old. Two hundred and nineteen (55%) patients were female patients and 225 (56.5%) respondents were self-employed. Majority of the patients or their parents/guardians were married (71.4%) and close to half of the respondents-198 (49.7%)-had primary school education. The median duration (IQR) from patient's home to hospital, amount spent on transportation to the hospital, as well as other baseline details, are shown in Table 1 .
Among the paediatric age group (12 years of age and below), the most common presenting diagnoses were malaria, acute respiratory tract infections, acute diarrhoeal diseases, malnutrition and anaemia.
Among the patients admitted to the adult wards, the most common admitting diagnoses were malaria, acute infections (soft tissue, bone, respiratory, urinary tract and gynaecological), acute pregnancy complications, injuries, malignancies and acute surgical emergencies.
At the time of presentation for in-patient care, a total of 247 patients (62%) had been sick for less than 2 weeks, while 73 (18.3%) had been sick for more than 2 weeks but less than 1 month. A total of 78 patients (19.7%) had been sick for periods ranging from several months to years ( In response to what they perceived to be the factor that would 'most' affect their use of healthcare services generally, 143 of the respondents (36%) cited cost as the biggest barrier to access of in-patient services. Other barriers as perceived by patients/guardians prior to admission at the hospital are shown in Table 3 .
Majority of the respondents-302 (75.9%)-perceived their illness as 'primarily' attributable to natural causes, while 51 (12.8%) believed their illness was as a result of a supernatural phenomenon, for example a curse or witchcraft. Forty-five respondents (11.3%) believed their illness was because of an accident.
Most respondents-262 (65.8%)-reported that the decision to come to hospital was made by others. In six out of 10 cases, male relatives made this decision. One hundred and thirty six (34.2%) made the decision independently.
Slightly more than half of the patients-203 (51%)-came to the hospital because the illness was unbearable, more than onethird (35%) because they believed they would be treated effectively, while 24 (6%) reported that herbs hitherto used were ineffective as shown in Table 4 .
Concerning the 'first' action taken on falling sick, more than half-231 (58%)-of the patients visited the nearest health facility (including the out-patient department of Webuye District hospital, health centres, dispensaries, other district hospitals, and privately owned facilities), 105 (26.4%) bought medicines from the nearest pharmacy while 37 (9.3%) preferred the use of herbs. Twenty one (5.3%) sought relief through prayers (Figure 1 ). 
Barrier (concerns) n (%)
Cost 143 (36) Non-availability of medical staff 111 (28) Distance to facility 104 (26) Time of day 36 (9) Non-availability of drugs 4 (1)
Total 398
Source: Own primary research results 
Reason n (%)
Illness unbearable 203 (51)
Believed would be effectively treated 139 (35) Obtained some money 28
Herbs ineffective 24 (6) Assisted by relatives 4 (1)
Total 398
Source: Own primary research results
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For purposes of statistical analysis and taking into consideration median time of presentation (12.5 days), respondents were grouped into two categories:
(a) Those sick for less than or equal to 2 weeks (247 patients). (b) Those sick for more than 2 weeks, several months or years (groups collated to give a total of 151 patients).
Statistically significant differences were noted between the two groups with regard to:
(a) Predisposing factors: Age and perception of the cause of illness (p < 0.05). Gender, marital status, education and occupation were not significant. (b) Enabling factors: Time taken to reach the hospital and the amount of money spent to get to the hospital (p < 0.05).
Concerns when coming to hospital and means of transport were not statistically significant. (c) Need factors: Decision to go to the hospital and the reason for coming to the hospital (p < 0.05). (Table 5a and  Table 5b ).
Adjusted odds ratios by binomial logistic regression were used to compare the odds of seeking treatment within and after 2 weeks of falling ill with reference to age, amount spent and time taken en route the hospital, reasons for coming to the hospital, who made the decision to come to the hospital and perception about the cause of illness.
Adjusting for all other factors, predisposing factors (10-year increment in age and perception of a supernatural cause of illness) and need factors (having an illness that was considered bearable and belief in effective treatment at the hospital) were significant predictors of the time of presentation to the hospital (Table 6 ).
The odds of presenting with illness lasting longer than 2 weeks increased 1.6 times for every 10-year increase in age (OR: 1.6, 95% CI: 1.480-1.970).
The odds of presenting later than 2 weeks after the onset of the illness was three times higher for respondents who attributed their illness to supernatural causes compared to those who did not (OR: 3.247, 95% CI: 1.192-8.842 ).
The odds of presenting later than 2 weeks after the onset of illness was about four times lower among patients whose illness was unbearable compared to those whose illness was bearable (OR: 0.237, 95% CI: 0.107-0.523).
Those who believed that they would be treated effectively at the hospital were also less likely to present to hospital after 2 weeks (OR: 0.375, 95% CI: 0.167-0.842).
Discussion
We found that incremental increase in age, perception of a supernatural cause of illness (predisposing), having an illness that was considered bearable and belief in effective treatment in hospital (need) were the factors most likely to predict time of presentation for in-patient care at the hospital.
In this study, 55% (219/398) of the respondents were female respondents, compared to 45% who were male respondents. This is in keeping with findings by Redondo-Sendino et al. 30 who reported that compared to men, women report greater morbidity and make greater use of healthcare services. Close to two-thirds of the respondents (71.4%) were married. While not a significant predictor of utilisation of in-patient services in this study, other studies 31, 32 have shown advantages of being married on the health status of the individual. Slightly below half of the respondents had primary school level education, while a quarter were unemployed, comparable to findings by Harris and others in South Africa. 33 With every 10-year increase in age, the odds that the patient would present to the hospital having been ill for more than 2 weeks increased 1.6 times. The younger the patient, the more likely they would present or be brought to the hospital sooner after onset of the illness. This finding is in agreement with studies by Tao 34 and Young. 35 In contrast, similar studies on access to healthcare services demonstrated that rates of health service utilisation increased with advancing age. 36, 37 Delayed access to in-patient hospital services by older patients may be attributable to reduced mobility, concerns about privacy, use of alternative medicine, lack of support from family members with a possible preference to reserve scarce resources for younger members of the family. 
Number of patients (%) Action taken
Source: Own primary research data FIGURE 1: First action taken on falling sick (n = 398).
TABLE 5a:
Association between predisposing, enabling, need factors and grouped duration of illness as at presentation. Previous studies have observed that perception of illness may be associated with avoidance of healthcare facilities or significant delay in seeking effective treatment. 38 Approximately one in every four respondents (23.8%) of the 151 study participants who presented with sickness lasting longer than 2 weeks attributed their illness to supernatural causes. The odds of these patients presenting later than 2 weeks to the hospital was three times more than those who attributed their illness to natural causes or accidents. Similar findings on perceptions of illness and http://www.phcfm.org Open Access health seeking behaviour were reported in studies conducted in Burkina Faso and South Africa. 38, 39 In this study, patients who found their illness unbearable or believed they could be treated effectively were less likely to present to the hospital later than 2 weeks after onset of the illness. Severity of the illness experience influenced use of inpatient hospital services. These findings are in agreement with those of Chean et al. 40 Concerning the 'first' action on falling ill, 58% of the patients visited the nearest health facility. This may be explained by proximity of the facilities to their homes or by the success of sensitization efforts by health extension workers and local administrative authorities on the need for timely presentation at a health facility when ill. Approximately 26% of the respondents in this study reported that they would buy medication from the nearest pharmacy, while 9.3% resorted to traditional herbs. This is in contrast with similar studies in Ethiopia, Malawi and Somalia, which demonstrated that rural populations tend to follow a pattern of alternative health practices in response to illness. 41, 42, 43 The findings of this study are in contrast with those studies in rural Greece, which demonstrated a comparatively higher rate of self-medication at 76% 44 with lower rates in Spain and Denmark at 11% and 3%, respectively. 45, 46 The comparatively lower rate of self-medication in this study may be because of neglect of the initially mild nature of illness, high cost of medication from private pharmacies and proximity of healthcare facilities offering medication at subsidised rates or, as stated above, the success of community outreach projects.
Independent variable Duration of illness as at presentation
In this study, the decision to bring a patient to the hospital was in two out of three cases made by someone other than the patient or guardian and in most cases -6 out of 10 casesby male relatives. Seventy seven percent of the 151 patients who presented with illness that had lasted more than 2 weeks had the decision to come to hospital made by others compared to 59% percent of the 247 patients in the group presenting earlier to hospital. This is in agreement with studies in Burkina Faso, Mali and Nigeria where husbands alone make decisions on access to healthcare services by their spouses and children. 47 This could be explained by the fact that many of the sick individuals would, before seeking in-patient hospital care, make contact with others with whom they had close ties such as family members, friends, neighbours, workmates and employers. These people would influence the sick individual in the choice of therapy, meet costs and take care of the sick person throughout illness.
Other predisposing factors (i.e. gender, marital status, educational level and occupation and enabling factors, i.e. amount and time spent to hospital as well as means of transport) were not significant predictors of the duration of illness as at the time of presentation to the hospital for inpatient care. This is in contrast with studies conducted in other countries where these factors were found to be significant with regard to the time of access to in-hospital services. 48, 49, 50, 51, 52 Cost, non-availability of medical personnel at health facilities and distance to facilities were perceived as the top barriers to use of in-patient services. However, these were not significant predictors of utilisation of these services. These perceptions may be clouded by past experiences and situations in most rural hospitals in Kenya, which for long periods have had little or no supplies and skeletal staffing. Lack of information about subsidised health care, efforts at staffing and the slow pace of infrastructure development may reinforce these perceptions.
Limitations
The study may have been limited by social desirability and response biases on the part of the respondents. Convenience sampling used may have introduced selection bias. The cross-sectional nature of the study precludes assessment of seasonal patterns of access to in-patient services. The effect of the type of illness and the first action taken on the time of presentation at the hospital was not accounted for.
Recommendations
Firstly, introducing home visits by community health workers and a special health insurance for the elderly are possible interventions that may increase access to in-patient hospital services in this age group for those who need it.
Secondly, in the development of health system interventions, the inclusion of efforts geared towards fostering therapeutic alliances between the community, out-patient care facilities and the hospital as well as those aimed at improving local understanding of illness, addressing faulty beliefs and cultural practices (e.g. through cultural competency training for healthcare providers) may increase timely access to in-patient hospital services among those who need it.
Conclusion
At the Webuye District hospital, older patients were more likely to present to the hospital later than the younger patients. Local perceptions of illness influenced the health seeking behaviour of those who required in-patient hospital services and most of the patients who presented within 2 weeks of onset of their illnesses did so because they found their illness unbearable. 
